" in the following). It was either immediately or 48 hours after explantation that the washing fluid containing toluidine blue was added to the cultures. We observed the cultures during 10 days or fixed them within this period. The test cultures were obtained fromC3H, Gue'rin, Yoshida and Ehrlich tumours, while the control cultures were derived from the thymus, liver, spleen, lymph node, kidney, adrenal, brain, lung and heart of 16-17-day-old rat embryo's and also of 3-day-old rats.
In vivo experiments to test heparin inhibitors were performed on 186 mice and 72 rats. The former were taken from the registered white and sand-coloured stock of the National Institute of Public Health, the latter from our own stock.
Gue'rin, Yoshida, Ehrlich ascites and Crocker S. 180 tumours were transplanted. As inhibitory substances, protamine-sulphate injection I per cent (Roche), toluidine blue (Gurr and Schuchard), thionine (Griibler), mixtures of the above and, ammonium chloride (United Works of Pharmaceutical and Dietetic Products, Budapest) were applied.
At the outset, toluidine blue alone was used for the purposes of inhibition.
It was first added to the food of the animals in a pulverized form. It was not well tolerated and the dose applied could not be estimated accurately. Therefore, we tried to administer the dye by way of a gastric tube. The technique of administration was rather unsatisfactory and quite a number of the animals died during the process of intubation which explains why there are certain groups in the tables with such a low number of test animals.
Having been convinced by the results of our preliminary experiments that, neither toluidine blue nor protamine sulphate alone were adequately efficient if given in tolerated doses, we had to start combined treatments. The tested combinations are denoted by the character " T ", i.e. the first letter of toluidine blue, their chief ingredient. The combined preparations bear the numbers T, to Tll, of which only T5, T4 and-to a lesser extent-Tll proved to be useful tumour inhibitors.
The preparation T5contains IO mg. /ml. o 'f toluidine blue and protamine sulphate.
Rats were given I 0 mg. / I 00 g. body weight of toluidine blue and 0 -5 ml. per animal of protamine sulphate, the dye being dissolved in I ml. of distilled water. Mice received the same concentration of toluidine blue in the following doses: 0-8 ml. on the first, 0-6 ml. on the second, 0-4 ml. from the third day, and-in addition 0-1 ml. per animal of protamine sulphate.
The combined preparation T4 contained 10 mg. of toluidine blue, 10 mg. of thionine and 10 mg. of ammonium chloride per ml. of distilled water. The reason for choosing these substances will be explained in the discussion. it is, first of all, very important that adequate doses be used. We observed that the growth of the tumours did not begin to decrease immediately after the treatment: it required 6-7 days for the animals to become saturated with the dye. It was then that proliferation slowed or stopped and necrosis occurred.
Why is combined treatment more satisfactory than the other methods? Neither toluidine blue (in non-toxic doses) nor protamine sulphate alone produce inhibition, while their combined application never failed to give satisfaction. This raises the theoretical possibility that the essential point of the experiments was more than the simple binding of heparinoid substances, namely the combination of methods I and 2. Experiments performed on rabbits (unpubhshed) have shown that protamine sulphate is capable of strongly diminishing the heparin level of the blood for a period of 6-10 hours. The absorption of toluidine blue is slower; this was administered perorally and not parenterally as the protamine sulphate. It is, hence, safe to assume that, during the time of absorption, toluidine blue does not-or only to a negligible extent-combine with the heparinoids of the blood so that the dye is much more bound in the tissues. This would mean that, after some time, the heparinoids of the tissues-including those around the tui-lours-become bound to (Asboe-Hansen, 1954;  Asboe-Hansen, Levi and Wegelius, 1957; Cramer and Simpson, 1944; Csaba, T6rb and Kiss, 1959 ; Koenig, 1955 ; Lascane, 1958) 
